Effects of reserpine and tetrabenazine on catecholamine and ATP storage in cultured bovine adrenal medullary chromaffin cells.
The in vivo storage relationship between catecholamines and ATP in chromaffin vesicles of cultured bovine adrenal medulla cells was investigated using drugs that block vesicular catecholamine uptake. Three-day treatments with reserpine and tetrabenazine causing 85-90% depletion of catecholamines resulted in 41-46% reductions in cellular ATP content. Subcellular fractionation of reserpine-treated cells indicated that the ATP is lost from the chromaffin vesicle pool. This was confirmed in experiments using metabolic inhibitors to differentiate the vesicular and extravesicular ATP pools. The vesicular ATP loss was not proportional to that of catecholamines, resulting in a reduction by 50% in the chromaffin vesicle mole ratio of catecholamines to ATP after 48 h of treatment. In metabolic labeling studies, it was found that reserpine treatment reduced the incorporation of [3H]adenosine into vesicular ATP selectively, but it reduced the incorporation of 32Pi into both the vesicular and extravesicular pools. The reduction of the [3H]adenosine incorporation was not due to diminished vesicular nucleotide uptake resulting from low catecholamine levels, because when the catecholamines were depleted by tetrabenazine pretreatment followed by removal of the drug before labeling, no reduction in [3H]adenosine incorporation was observed. When present during the labeling, tetrabenazine was found to be a reversible inhibitor of plasma membrane adenosine uptake. The observed loss of adenine nucleotides from catecholamine-depleted chromaffin vesicles in vivo provides evidence that interactions between ATP and catecholamines are important in the vesicular storage of high concentration of these compounds.